A novel biotransformation of alkyl aminopyrrolidine to aminopiperidine ring by human CYP3A.
The novel biotransformation of an aminopyrrolidine to an aminopiperidine during the metabolism of 5-(4-chlorophenyl)-3-methyl-2-((2R)-2-(((1-methylethyl)amino)methyl)-1-pyrrolidinyl)-6-(4-pyridinyl)-4(3H)-pyrimidinone (AMG657417) was investigated using the NADPH-fortified S9 fraction from human liver. The major metabolite (M18) had a protonated molecule (MH(+) m/z 438) identical to that of AMG657417 except that it eluted earlier on a reverse-phase high-performance liquid chromatography. The structure of M18 had been identified as 5-(4-chlorophenyl)-3-methyl-2-((1-(1-methylethyl)-3-piperidinyl)amino)-6-(4-pyridinyl)-4(3H)-pyrimidinone (I) by liquid chromatography-mass spectrometry and proton NMR. M18 was not observed when AMG657417 was incubated with either microsomal or cytosolic fraction from human liver, suggesting the involvement of both microsomal and cytosolic enzymes in the biotransformation. The reaction mechanisms have been elucidated by trapping the intermediates formed during the biotransformation. An aldehyde intermediate was initially produced by hydroxylation and opening of the pyrrolidine ring of the parent molecule, followed by intramolecular Schiff-base formation between the exocyclic isopropylamine nitrogen and the aldehyde carbonyl to form a piperidinyl iminium ion. The iminium ion was then reduced to the piperidine product. The presence of the aldehyde intermediate was verified by the formation of semicarbazide conjugates in human liver microsomal, S9, and recombinant CYP3A4 incubations of AMG657417. The presence of the piperidinyl iminium ion intermediate was confirmed by the formation of cyanide conjugates in the incubations in human liver S9. Two cyanide conjugates with identical protonated molecule and product ion mass spectra were observed, indicating the likelihood of diastereomer formation. A chemical inhibition study in NADPH-fortified S9 fraction indicated that the oxidation of AMG657417 was catalyzed almost exclusively by CYP3A.